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Abstract of corresponding document: FR 251 5099 (A1) 

UNE FEUILLE THERMOPLASTIQUE COEXTRUDEE 14 PROPRE A LA FABRICATION D'UN 
RECIPIENT RIGIDE PAR THERMOFORMAGE COMPREND UNE COUCHE 16 FORMANT MASSE 
REALISEE EN UNE PREMIERE MATIERE, UNE PAIRE DE COUCHES 18 RESISTANT AUX MOMENTS 
DE FLEXION, COLLEES A DES SURFACES OPPOSEES DE LADITE COUCHE 16 FORMANT MASSE 
ET REALISEES EN UNE SECONDE MATIERE QUI EST PLUS RIGIDE QUE LA PREMIERE MATIERE, 
DE TELLE SORTE QUE LADITE COUCHE 16 FORMANT MASSE A POUR FONCTION DE PLACER 
LADITE SECONDE MATIERE PLUS RIGIDE EN UN ENDROIT ECARTE DE L'AXE NEUTRE DE LADITE 
FEUILLE, ENDROIT OU CETTE SECONDE MATIERE RESISTE EFFICACEMENT AUX MOMENTS DE 
FLEXION ET CONFERE DE LA RIGIDITE A LADITE FEUILLE. 
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CLAIMS 



1 coextrudee thermoplastic Sheet, suitable for the manufacture of a rigid container by-thermoforming, 
characterized in that it understands a layer (16) formant masses, realized in a first matter, a pair of layers 
(18) resistant to the momentsde inflection, stuck to opposite surfaces of the aforesaid layer (16) formant 
masses, and realiseesen one second matter which is more rigid than the first matter, so that the layer (16) 
formant masses has as a function to place the aforementioned second more rigid matter in an isolated 
place of the neutral axis of the sheet, place where this second matter exerts a resistance to Kmoments of 
inflection and confers rigidity on the aforementioned sheet. 

2 Sheet according to claim 1, characterized in that the aforementioned second matter is a acrylonitrile- 
methyl acrylate copolymer, and that the aforementioned layers (18) resistant to the momentsde inflection 
are stuck to the aforementioned layer (16) formant masses by adhesive binder courses (20) coextrudees 
with the aforementioned layer (16) formant masses and the aforementioned layers (18) resistant to the 
bending moments. 

3 Sheet according to claim 2, caracte-riseepar the fact that it comprises a layer (22) of cover related to of 
the aforesaid layers (18) resistant auxmomentsde inflection by a binder course (24) to make it possible to 
use the aforementioned sheet to pack food. 

4 Sheet according to claim 3, characterized by the fact that the aforementioned layer of cover (22) is 
carried out in the aforementioned first matter. 

Break into leaf according to the claim 1.2 or 4, characterized by the fact that the aforementioned first 
matter is formed by one of the matieresdu following group: polyethylene with average density, 



polyethylene with weak density, linear polyethylene with weak density, or polypropylene. 

6 Container thermo-formed starting from a coextrudee sheet, characterized in that it understands a layer 
forming mass made out of a first matter, a pair of layers (18) resistant to the bending moments, stuck on 
opposite surfaces of the aforesaid layer (16) formant masses and made out of one second matter which is 
more rigid than the aforementioned first matter, so that the aforementioned layer (16) formant masses 
has as a function to place the aforementioned second more rigid matter in an isolated place of the neutral 
axis of the aforesaid sheet, place where the second matter resists the momentsde inflection effectively and 
confers rigidity on the aforementioned sheet. 

7 Container according to claim 6, characterized by the fact that it was obtained by thermoforming of a 
sheet coextrudee in conformity with any of claims 2 to 5, the layer of cover (22), when it is envisaged, 
being laid out inside - said container to allow to use this container to pack food. 

8 Manufactoring process of a plastic structure with several layers, characterized by the fact that one carries 
out a sheet by coextrudant a layer forming mass, made up in a first matter, between a pair of layers 
resisting the bending moment made up in one second matter which is more rigid than the first matter, so 
that the aforementioned layer forming mass has as a function to place the aforementioned second more 
rigid matter in an isolated place of the neutral axis of the sheet, place where this second matter resists 
efficacementaux bending moments and confers rigidity on the aforementioned sheet. 

9 Process according to claim 8, characterized by the fact that one builds a container by thermoforming of 
the aforesaid sheet. 

Proceeded according to claim 9, characterized by the fact that the aforementioned seandematiere is a 
acrylonitrile-methyl acrylate copolymer and that the aforementioned operation of coextrusion understands 
the coextrusion of adhesive binder courses between the layer forming mass and the aforementioned layers 
resisting Kmoments: of inflection. 

11 Process according to claim 9 or 10, in which the container is a container for food, les- 
ditescouchesresistant in Kmomentsde inflection being made up in a matter which is unsuitable coming in 
contact with food, characterized by the fact that the aforementioned operation of coextrusion understands 
the coextrusion D Tune lay down covers related to the one of the layers resisting auxmomentsde inflection 
by a binder course made up in a matter of binder course, and that, during the phase of zthermoformage, 
the aforementioned container is built with the aforementioned layer of cover inside. 

12 Process according to the claim? , 9 or 10 characterized by the fact that the phase of coextrusion 
understands the injection of the aforesaid first matter, of the aforesaid second matter, and of a matter of 
binder course in a first head of coextrusion to form a casting with five layers, including the aforementioned 
first separate matter in the center of the two layers of the aforesaid second matter by transition courses of 
the aforesaid matter of binder course; injection of the aforesaid casting with five layers in one second head 
of coextrusion with the aforementioned first matter and the aforementioned matter of binder course to 
form a casting with seven layers including casting with five layers, a transition course of the 
aforementioned matter of binder course and an external layer of the aforesaid first matter; and the 
introduction of the aforesaid casting to seven layers through a matrix of coextrusion to produce a sheet 
with seven layers. 

13 Process according to claim 12 for the manufacture of a container intended to contain food, the 
aforementioned layer resisting the bending moments being made up in a matter unsuitable coming in 
contact with food, characterized by the fact that, during the phase of thermoforming, the aforementioned 
container is formed so that the aforementioned external layer, made up in the first matter, is located inside 
the container to prevent food placed in this container to come in contact with the aforementioned rigid 
layer. 

14 Process according to the claim 8 or 9, characterized by the fact that the phase of coextrusion 
understands the injection of the aforesaid first matter, of the aforesaid second matter and of a matter of 
binder course in a head of coextrusion to form a casting with seven layers including a layer (18) of the 
aforesaid second matter, a layer (20) of matter of connection over, a layer (16) of the aforesaid first 



matter over, a layer (20) of the aforesaid matter of binder course over, a layer (18) of the aforesaid 
second matter over, a layer (24) of the aforesaid matter-with binder course over and a layer (22) of the 
aforesaid first matter by - above - Proceeded according to the claim 13 or 14, for the manufacture of a 
container for food according to the claim 6 or 7, characterized by the fact that the aforementioned layer 
resisting the bending moments is made up in a matter which is unsuitable coming in contact with food, and 
which, during the aforementioned phase of thermoforming, the aforementioned container is formed in such 
a way that the aforementioned external layer, in the first matter, is located inside the container to prevent 
food placed in the container to come in contact with the aforementioned rigid layer. 
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Collapse Description 
Break into leaf thermoplastic Co extruded, container ricide 

obtained starting from this-sheet, and manufactoring process of the sheet and the container. 

The invention is relating to Co-extruded sheets and rigid containers obtained from those. 

Multi-layer sheets comprising of the layers of matier E plastic different were coextrudees in the past the 
materials used for the layers are selected so as to present different properties (for example barrier against 
oxygen, barrier against moisture, possibility of closing using heat in particular by thermal welding, heat 
strength) depend on the particular application planned for the multi-layer sheet. 

By choosing the matters for the layers of the sheet, one is frequently subjected to serious constraints 
because the various layers must be made out of matters which adhere to the other layers of the multi- 
layer sheets, and certain matters must be protected from moisture in the internal layers Moreover, when 
the sheet is intended to form containers for food, the layers coming in contact with food must be made out 
of a matter approved by the Administrative Authorities (Food and Drug Administration for the United 
States of America) the resulting sheets can thus comprise rigid matters placed at the center of these 
sheets because of such constraints of design, and if a more rigid sheet is wished, the layers must be 
thicker For example, a acrylonitrile-methyl acrylate copolymer present of excellent properties like barrier at 
oxygen and is very rigid; however, it is often coextrude as an internal layer because it was not approved 
by the Administrative authorities to come in contact with food. 

The purpose of the invention is, especially, to make it possible to obtain a multi-layer sheet of which the 
mechanical properties, in particular rigidity, are improved, while respecting the various imposed 
requirements. 

It was found that while coextrudant a sheet starting from layers of a rigid material and a less rigid 
material, by coextrusion of less rigid material inside the sheet in tart than layer forming mass, and of more 
rigid material in the form of layers located outside the layer forming mass, the rigid material is placed in an 
isolated place of the neutral axis of the sheet, place where it is more effective to resist aucmomentsde 
inflection, and a rigid sheet is thus obtained. 

In the preferred modes of realization, the layers of rigid matter resisting the bending moment, are made 
out of a acry-lonitrile-methyl acrylate copolymer, and the rigid layers are connected to the layer forming 
mass by adhesive binder courses which are coextrudees with the layer forming mass and the layers of rigid 
matter a layer of cover is related to the one of the layers of acrylonitrile-methyl acrylate copolymer by an 
adhesive binder course to obtain a sheet with seven layers which can be used to pack food; the layer of 



cover is carried out in the same matter as the layer forming mass; and lay down it formant mass is made 
out of polyethylene with average density, out of polyethylene with low density, linear polyethylene with low 
density, or out of polypropylene. 

Moreover, to effectively use the rigid matter while placing it where it is useful, to resist auxmoments of 
inflection, one needs only minor amounts of rigid matter, and it results from it from the economies when 
the rigid matter is an expensive matter such as a acrylonitrile-methyl acrylate copolymer. 

The preferred use of the sheet consists of a rigid container thermoforme starting from the sheet the 
preferred use for a sheet with seven layers, having a layer of cover, is that of a container for food in which 
the layer of cover is located inside the container; such a container is rigid and present an excellent 
resistance to the passage of oxygen in-reason of the layers of acrylonitrile-methyl acrylate, and lay down it 
cover prevents food from coming in contact with the layer from acrylate from acrylonitrile-methyl. 

Another aspect of the invention relates to the manufacture of the sheets described above, by coextrusion 
According to a preferred process of manufacture of the sheet with seven layers, the matter forming the 
least rigid mass, the rigid matter and the matter of the binder course are injected into a first head of 
coextrusion to form a casting with five layers including in the medium the matter forming mass, separated 
from the layers external of rigid matter by the matter transition courses of binder course; casting with five 
layers is injected into one second head of coextrusion with matter forming mass and additional matter 
castings of binder course to form a casting with seven layers including casting with five layers, an 
intermediate binder course, and a layer of cover in the same matter as that of the layer forming mass; and 
casting with seven layers passes then through a matrix of coextrusion to lead to a sheet with seven layers 
with the layer of cover on a surface where it can be used like sleep coming in contact with food in a 
container By this manufactoring process, a complex sheet with several layers is prepared in a simple and 
fast way starting from three sources of matter by a single process of coextrusion, and it is not need to roll 
a large number of layers different or from multi-layer sheets unit. 

The structure and the manufacture of a multi-layer sheet in conformity with the mode of realization 
preferred of the invention now will be described, on a purely illustrative basis but nonrestrictive, with 
reference to the drawing annexed figure 1, of this drawing, is a sight in prospect for a container according 
to the invention. 

Figure 2 is a transverse cross-section according to 2-2, figure 1, showing the multi-layer structure of the 
container. 

Figure 3 is a transverse section of part of a multi-layer container according to another mode of realization 
of the invention. 

Figure 4 is a diagrammatic sight of the manufactoring process to build the container of figure 1. 

Figure 5, finally, is a diagrammatic sight of a manufactoring process of a sheet for container of figure 3. 

While referring to figure 1, one can see a plastic container 10 comprising a cylindrical zone in hollow 12 
having an opening in a square face 14 container 10 is carried out using a multi-layer sheet formed by 
coextrusion. 

While referring to figure 2, one can see part of the face 14 of container 10 This part understands a central 
layer 16 formant masses made out of a polyethylene of average density (which one can obtain from 
Sociege CHEMPLEX under trade description "CHEMPLEX 3024" and having a pulling module higher than 
3.52 X 10 Pa and an index of flow of fusion of 3.0 decigrams/min), layers external 18 in acrylonitrile- 
methyl Ivendu a rigid acrylate copolymer under trade description "BAREX 210" by VISTRON CORP and 
having a permeability with regard to 02 to 23 & C (73 0 F) of 3 2 2 4.88 Cm3/mm X 100 cm2 X 24 
heuresx bar (equivalent to 0.8 Cm3 /10-3 poucex 100 inches carresx 24 heures> bar), an index of flow of 
fusion of 3 decigrams/min and a pulling module of 0.26 X 109 Pa and two intermediate binder courses 20 
made out of an adhesive material (sold by the Company PHILIPS CHEMICAL under trade description 
"SOLPRENE 416 P", a polymeric block having a butadiene ratio/styrene of 70/30, a molecular mass of 140 



Semi a density of 0.94 and one index of flow of fusion of 2 decigrams/min) In the container thermo-formed 
10, layer 16 of structure forming mass has a 0.254 mm thickness, the rigid layers external 18 have each 
one a thickness of 7.6 X 10-2 mm and the adhesive courses binder intermediate 20 have each one 
thickness a 1.3 10-2 mm J' together leading to a wall of which the thickness is of 0.43 mm the rigid 
matter of the external layers 18 is ecarteede the neutral axis, which passes by the center of the layer 16 
formant masses, and is in zones ouelle is utiliseeefficacement to resist the momentsde inflection and to 
confer E rigidity on the sheet 14 Ainsi, one can use smaller quantities of rigid matter and it results an 
economy from it from money when the rigid matter is more expensive quela matter forming mass (for 
example in the case considered, the acrylonitrile-methyl acrylate is appreciably more expensive than 
polyethylene). 

While referring to figure 3, one can see the structure with seven layers of a face 21 of a suitable container 
for packing of food the five layers of the bottom are the same ones as those of the structure of figure 2; 
this structure understands as a layer of cover 22 having a 7.6 10-2 mm thickness out of polyethylene of 
average density (idiots-tituePdu even material as that of the layer 16 formant masses) colleea the higher 
layer rigid 18 by an adhesive binder course 24 having thickness a 1.3 10-2 mm (realized in the same 
matter as the adhesive binder courses 20) the layer of cover is located inside such kind that the food 
comes in contact with this layer and not contact from the rigid layer out of copolymer from acrylate from 
acrylonitrile-methyl situeeau-dessous, which copolymer is not approved to be used like a matter coming in 
contact with food. 

While referring to figure 4, one can see the illustration of the process of coextrusion for the realization of 
the sheet with five layers for container 10. 

Three heated containers 30.32 and 34 are used respectively as sourcesde polyethylene with average 
density, of adhesive binder course, and from acrylo-nitrile-methyl acrylate Five drains 36,37,38,39, feed 
the head of coextrusion 42 out of matters heated In this head, the materials amalgamate the ones with the 
others to form, under the effect of the pressure, a thick casting 44 with five layers, forming a unit, of cross 
section as a whole circular the median layer is out of polyethylene, the external layers are out of 
acrylonitrile-methyl acrylate, and the transition courses are in a matter of adhesive binder course casting 
44 passes in the matrix of extrusion 46 (for example of standard the Welex type 54 " with flexible lip) and 
is extruded in the form of a continuous sheet 48 having a thickness of approximately 0.86 mm sheet 48 
passes then through a series of rollers of cooling 49 the sheet can then be treated for the manufacture of 
recipientsou to be rolled up in the form of reel (not represented) for its storage. 

To treat sheet 48 in order to build the containers, one makes pass this sheet-to through a classical device 
of thermoforming 50 (of the typea well-known vacuum forming in the technique) which prints the shape of 
the container and, so on average causes a reduction thickness of the wall of approximately X, which leads 
to a thickness of wall, for the finished container, of approximately 0.43 mm. 

The thicknesses of the individual layers are also reduced approximately 50% during thermoforming After 
thermoforming, the worked sheets 52 pass in a press of cutting 54, in which the individual containers 10 
are separate For the use, a sheet of square cover (not represented) is fixed in a tight way on the square 
face 14 after the contents were placed in the zone in hollow 12. 

While referring to figure 5, one can see an alternative of the apparatus of figure 4 for the realization of a 
sheet with seven layers a second head 56 of coextrusion is inserted between the first sucks coextrusion 42 
and stamps it coextrusion 46 casting with five layers 44 is introduced into the head of co'_xtrusion 56 with 
a material casting of adhesive binder course coming from the lee canali-une Co sation 58, which is 
connected to drain 38, et/de polyethylene coming from drain 60, connected to drain 36 In the head of 
coextrusion 56, the matters amalgamate the ones with the others to form, under the effect of the 
pressure, a unit thick casting with seven layers 62 of cross section of circular general form, and casting 62 
passes through the matrix of coextrusion 46. 

By this manufactoring process, a multi-layer sheet complexes can be prepared in a simple and fast way 
starting from three sources of matters by a single process of coextrusion, and one does not need to roll a 
large number of different layers or of multi-layer sheets whole Of autresmodes of realization of the 
invention are possible For example, other rigid layers can be used instead of layers out of acrylonitrile- 
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